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Trametes villosa laccase was used for direct azo dye degradation for which the 
reaction products were analyzed over long periods of time. Laccases have been 
extensively studied for the degradation of azo dyes [1-3].These enzymes are multi-
copper phenol oxidases that decolorize azo dyes through a highly non-specific free 
radical mechanism forming phenolic type compounds, thereby avoiding the formation 
of toxic aromatic amines [4,5].In the literature, there are a large number of papers 
reporting on decolorization of azo dyes however the fate of the products of azo dye 
laccase reactions is ignored [6-8]. Therefore, the purpose of this work is the study of 
the azo dye degradation products in the presence of laccase. Direct azo dye laccase 
degradation and amino-phenols polymerization was performed for several days. The 
formed soluble products were studied by LC-MS while the polymerized insoluble 
products were studied by 13C -NMR. LC-MS analysis shows the formation of 
phenolic compounds in the dye oxidation process as well as a large amount of 
polymerized products that retain the azo group integrity. The amino-phenols reactions 
were also investigated by 13C-NMR and LC-MS analysis and the real polymerization 
character of laccase enzymes was shown. This study highlights the fact that laccases 
polymerize the reaction products obtained in long time batch decolorization processes 
of the azo dyes. These polymerized products provide unacceptable color levels in 
effluents limiting the application of laccases as bioremediation agents. 
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